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Abstract 
The phenomenon of surface subsidence in Ho Chi Minh City has been warned by scientific researchers, the movement of ground 
is fast, complex and no signs of stopping. This paper finds out the main causes of land subsidence in Ho Chi Minh City and 
makes some appropriate recommendations on the ground condition of Ho Chi Minh City. 
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1. Introduction 
Ho Chi Minh City is not only a populous city but also an important center in economics, culture, and education of 
Vietnam. Regarding the location, Ho Chi Minh City is located in a transitional zone between the Southeastern and 
Southwestern areas. Ho Chi Minh City today includes 24 districts with a total area of 2,095.01 km². Significant parts 
in the economic system of Vietnam, Ho Chi Minh City accounted for 20.2% of the products and 27.9% of the 
industrial output of the nation [1]. Thanks to favorable natural conditions, Ho Chi Minh City became an important 
traffic hub of Vietnam and Southeast Asia, including highway, railroad, waterway and airway, as shown in Fig. 1. 
Some typical scenes in the Ho Chi Minh City are described in Fig. 2. 
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Fig. 1. Ho Chi Minh City Map [2] 
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However, Ho Chi Minh City is faced with the problems of a crowded population. In the inner city, the road 
system becomes overloaded and sticks in traffic jams. Public transportation is inefficient. City environment is also 
polluted by transport, construction and manufacturing industries. Surface subsidence in Ho Chi Minh City was 
studied by many scientific researchers who warned that rapid movements are complex and there is no sign of 
stopping [1, 3]. 
 
 
Fig. 2. Some typical scenes in Ho Chi Minh City [(a) People's Committee Head office; (b) Ben Thanh Market; (c) Bitexco Financial Tower;     
(d) Notre Dame Cathedral; (e) Nha Rong Harbor; (f) Central Post Office] [4] 
 
Fig. 3. Historical tide on December 04, 2013 at Thu Thiem Bridge - District 2 [5] 
For the evolution of flooding in Ho Chi Minh City in the last 10 years, through the analysis of Center of Geo-
Informatics Center at Vietnam National University - Ho Chi Minh City (VNU-HCM) found that among the 116 
roads frequently flooded by high tide, have about 79 roads were flooded by ground subsidence. Signs of subsidence 
in the city surface appearance since 2003, were discovered in Hoc Mon District, District 9 and some low-lying areas. 
In particular, rapid subsidence movements are found to be no sign of stopping. Fig. 3 presents a historical tide on 
December 04, 2013 which took place at the Thu Thiem Bridge, District 2, Ho Chi Minh City [3, 6]. 
Particularly, according to research results of the project "Observation of ground deformation in Ho Chi Minh City 
by INSAR Differential Technology" by the Center of Geo-Informatics at VNU-HCM implementation, in which 
many areas in Ho Chi Minh City are sinking locally with an average speed of around 10.0 mm/year. Specifically, 
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many areas of 14 districts are sinking with a speed of around 7.0 ÷ 10.0 mm/year; many areas in 17 districts in the 
subsidence with the speed of over 10.0 mm/year. In areas, where the process of urbanization in recent years such as 
the District 2, 6, 7, 8, 9, 12, Tan Phu, Binh Thanh, Thu Duc, Binh Chanh, Hoc Mon and Nha Be, the surfaces are 
sinking with an alarming speed of over 15.0 mm/year [1]. 
The subsidence in Ho Chi Minh City caused huge losses which need to be repaired. According to recent 
estimations by the authorities, the repair works on the Nguyen Huu Canh Street in Binh Thanh District which would 
take over 200 billion VND (about 9 million USD). Together, the geological subsidence can damage or shorten the 
life many transport projects, construction and architecture. 
Due to the facts as presented in mentioned above, along with the statement of some experts, this paper would like 
to offer a few main causes of land subsidence in Ho Chi Minh City. 
2. Causes 
2.1. Geological structure 
The geology of Ho Chi Minh City includes mainly two layers of Pleistocene and Holocene sediments which 
exposed on the surface. The Pleistocene sediment layer occupies most of the north, northwest and northeast of the 
city. Under the influence of natural factors and human activities, ancient alluvial sedimentary formed soils own 
characteristics: gray soil. With more than 45 thousand hectares, or about 23.4% of the area of the city, gray soil in 
Ho Chi Minh City has three types: the high soil gray, the gray soil which has a red floor with patchy yellow and 
rarely, gray soil with name “Gley”. The Holocene sediment layer in Ho Chi Minh City has many roots: the sea, the 
bay, the river and the mudflat... which is forming many different groups of soils: the group of an alluvial soil with 
15,100 hectares, the group of an acidic soil with 40,800 hectares and the group of a saline alkaline soil with 45,500 
hectares. Therewith, there is also an area of 400 hectares of the dune land, near the sea and the yellow brown soil, 
which is called with name “Feralite” eroded in the hills. 
The history Saigon land is a young earth system and is raising the level. It is surrounded by a system of canals 
and rivers. Basically, the geological structure of Ho Chi Minh City is the weak soil and high groundwater. Thus, the 
construction works on the ground causes a subsidence. When the density of construction becomes greater, ground 
subsidence is found to be faster. 
2.2. Illogical planning 
Saigon is a coastal city, with the majority located in the area of low-lying areas and frequently flooded for years, 
as indicated [6] in Fig. 4. 
 
 
Fig. 4. Water covered roads at Hiep Binh Chanh Ward – Thu Duc District [7] 
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As a city is flooded, but most of the drainage system and the dike embankments of Saigon were old and 
overloaded. Many anti-flood projects are implemented, however, the construction schedule is worrying. Many 
contractors of anti-flood projects suspended due to prolonged construction period and of inferior quality. 
Besides, much of the forest with a function of water regulation has been cut heavy; at the end of the Dong Nai 
River Basin, Saigon was vulnerable to flooding upstream overflow [1]. 
State of Ho Chi Minh City today, firstly, the city lies on the weak soil and the basin. In turn, the combination of 
the rains, high tides and poor drainage, the flooding will occur certainly. In recent years, the historical development 
of the city had the development stage which lacks a suitable model and develops in the form of a spill. That mean, 
resources are limited, there is no money to build infrastructure. Lastly, due to the urban development in the basins, 
water could not be drained and much of the land area was used to build. Combined with the weak low ground, the 
flooding problems will certainly occur. 
In just 10 years of urbanization, the water storage capacity in the city has dropped by nearly 10 times. The current 
flooding situation in Saigon is not due to the negative impact of climate change, but due to poor urban management. 
The natural surface area with permeability 50% of rainfall are transformed into concrete surface with permeability 
over 10% of rainfall, that has increased the submerged state to Saigon. 
The process of urbanization in a dozen years that has disappeared 47 canals. It can be seen that the current flood 
situation in Saigon is a result of the attitude has not paid adequate attention right from the urban development plan. 
2.3. Groundwater extraction 
According to the Department of Natural Resources - Environment shows that currently in Ho Chi Minh City, 
there are more than 200,000 boreholes with total mining capacity of over 1 million m³/day, over 5 times compared 
with the planning. In fact the number of boreholes is more than 200,000 boreholes as announced [3]. Fig. 5 
illustrates a typical borehole for water used in daily activities. 
According to the data of The Southern Institute of Water Resources Research, in 2004, the city has about 95,800 
new boreholes (average density of 46 boreholes/km²) and just over 10 years, the city has more than 100,000 
boreholes, prove abuse groundwater extraction that has reached an alarming level. Currently, many households have 
attached water systems from plants, but do not use piped water that still primarily using groundwater. Such as Binh 
Hung Hoa Ward, Binh Tan District, although the area near the cemetery and the Department of Health warned of 
contaminated underground water sources, but people still do not use to piped water. Although People's Committees 
of the city have a plan that area with a height of 1.0 m of a water pressure or more, do not allow the use of 
groundwater, but the exploitation of underground water keeps on rising. 
 
 
Fig. 5. Borehole for water used in daily activities [8] 
It was suggested that the state of piped water pressure has been often weak and scarce flow in some suburbs, 
while the price of a piped water per capita norms nonetheless more expensive than the price electric pumps for water 
supply, so people choose to use water from the boreholes, especially in the neighborhoods of poor working, 
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immigrant neighborhoods,... Today, almost all of Binh Chanh District, Binh Tan District and District 8 are using 
groundwater. 
Consequently, in Saigon, the level of groundwater is lowered quickly, the ground was deformed, the subsidence 
increased in many areas, especially the area south of Saigon. The research results of the project "Observation of 
ground deformation in Ho Chi Minh City by INSAR Differential Technology" by the Center of Geo-Informatics at 
VNU-HCM has found many places in the city is sinking locally, the average speed of 10.0 mm/year. In particular, 
the rapid urbanization area of the District 2, 6, 7, 8, 9, 12, Tan Phu, Binh Thanh, Thu Duc, Binh Chanh, Hoc Mon, 
Nha Be are sinking with a speed of 15.0 mm/year. Typically, the District 6 (the speed of subsidence: 5.0÷20.0 
cm/year), Binh Tan District (the speed of subsidence:14.0 cm/year), the An Lac town - Binh Tan District (12.0 
cm/year) [1]. 
Experts warned that the speed of subsidence might rise further. Forecasts to 2020, in Saigon, many regions of 
settlement will rise to 20.0 ÷ 22.0 cm. The consequence will be that the drainage system is paused, and if not 
carefully evaluate the impact of land subsidence, the anti-flood dykes (tides) will no longer work. 
The process of urbanization, the ground with concrete, the backfilling canals were made and the water source 
aquifer decline, while demand for groundwater extraction rose sharply, that is causing ground deformation. 
According to the research group the Center of Geo-Informatics, the cause of subsidence is mainly due to excessive 
groundwater extraction. According to the Department of Natural Resources - Environment, Ho Chi Minh City is 
exploiting groundwater over 1 million m³/day, but the amount of new water added only about 200,000 m³/day. The 
level of groundwater is low, while pressure from the construction work above ground growing that is a cause of 
deformation and subsidence. 
2.4. Management of Underground Urban Infrastructure 
The shortage of information about the underground work in the locality Ho Chi Minh City is considered one of 
the causes of state collapse, subsidence pavement, simultaneously affecting the construction progress of traffic 
infrastructure projects. 
 
Fig. 6. Subsidence pavement at Kha Van Can Street – Thu Duc District [9] 
The main cause leading to this situation is due to the shortcomings in the organization managing the underground 
system in the locality Ho Chi Minh City, as shown in Fig. 6. Many experts said that Ho Chi Minh City should 
establish an information centers of managing underground urban infrastructure. According to a survey of Union of 
Science and Technology Ho Chi Minh City, from July, 2010 to present, in Ho Chi Minh City have happened 139 
cases of subsidence pavement in most districts from the urban to the suburbs. In particular, then subsidence 
pavement occurs mostly in the city center include in District 3 with 37 cases, in District 3 with 17 cases and District 
10, Binh Thanh, Tan Binh, Phu Nhuan with from 9 to 10 cases. In the 139 cases that expert team investigated, only 
10 cases of subsidence (accounting for 7%) that is caused by geotechnical and groundwater, and the 93% remaining 
cases subsidence is due to poor management and constructed carelessly caused. Specifically, the old sewer 
collapsed, broken, opened joints (48 cases, accounting for 35%), water supply leaked, water tank leaded to open 
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joint (35 cases, accounting for 25%), other infrastructure works damaged, broken (21 cases, accounting for 15%). 
The causes of this problem are due to the construction contractor improper procedure such as broken each 
connection, damaging underground cables postal, electricity that directly damaging buildings (25 cases, accounting 
for 18%) [1, 3]. 
The cause of subsidence is due to the drainage system, water supply and built through the ages have deteriorated 
without being replaced, timely processing and the impact of construction works sloppy, not compliance process 
execution, supervision consultants unsatisfactory acceptance. Some other underground minings are no longer used, 
but the authorities did not give technical processing solutions that also cause pavement subsidence. 
Some other causes are due to soft ground, load multiple vehicles increased many times over the design, heavy 
rain and high tides are also the causes of damage to the road foundation. The vast majority of collapse pits appeared 
at the previous location of sewer construction of roads, the contractor does not detect the underground system under 
the cause breakage. 
Management of underground work in the city also has the contact information between the departments, 
including the department which managed itself such as electricity, telecommunications, water supply, sewerage, 
flood protection and this has created a disjointed in the planning of underground space. 
The project when implemented, the investors do not know under of the street which has something, dig will hit 
nothing. As the contractor, supervision consultancy as well obscure the information infrastructure so underground 
construction work is extremely difficult. When preparing to implement a project that uses the underground space of 
the city, processes, uniform regulations for the work from the project began until completed and put into use is not 
clear so difficult for investors and contractors. Besides, when preparing to design a building in the city's 
underground space, the design consultancy is difficult enough information about the work to avoid conflict in the 
construction process. 
Some experts in the field of road bridge in Ho Chi Minh City said that the city needs to accelerate the application 
of modern information technology in the management of underground works. There is such a new security system 
for the technical infrastructure in the construction process, and there are measures to prevent subsidence on the city 
street. 
3. Conclusion 
Within 10 ÷ 20 years, Ho Chi Minh City should be aware of urban development in the highlands and develop 
towards Bien Hoa city (Dong Nai province); Thus, here are the transportation projects and the infrastructure is 
connected as well. Longer plan should be developed towards the Cu Chi district. This approach has helped the city 
population density in urban areas has helped reduce damage than when dealing with the state of climate change as 
rising water levels. For the lowlands as Thu Thiem area and in the south of Saigon, the city needs to increase 
building height and reducing building density, should be a priority area of water and greenery in the area doubled 
the other places. In addition to the lake water regulation, the growth of trees will work to absorb rainwater, has 
reduced both the area flooded for additional groundwater. 
Need to control groundwater exploitation is widespread, especially industrial boreholes (by the authorities of 
implementation); build mass urban, high-rise buildings in areas with weak geology; construction license in a 
"compact" commercial buildings, office center area; condition indiscriminate pumping sand on the river to serve the 
construction... 
Ho Chi Minh City to establish a special agency managing the whole city underground space is tasked to store 
information about the underground space, the proposed development plan oriented use of underground space, 
licensing the construction of underground, test and monitor the quality of underground and also become the focal 
point for information management unit underground. At the same time, apply modern technology in managing 
underground works are needed to provide accurate information to the management unit in the maintenance and 
replacement of underground systems. 
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